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(54) AUTOMATIC STEREOSCOPIC DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an improved automatic 



stereoscopic display device whose lenticular element is inclined to the 
row of a display pixel by a certain angle. 

SOLUTION: An automatic stereoscopic display device is provided with 
a means 10 for forming a display composed of columns and rows of 
display pixels 12 e.g. a liquid crystal matrix display panel having an array 
of columns and rows of display elements and the array 15 of parallel 
lenticular elements 16 on the display and the lenticular element 16 is 
inclined to the row of display pixels 12 in the device. The reduction of a 
displayed resolving power experienced in such a device is common in 
both horizontal and vertical resolving powers at that time especially in a 
multi-viewing type display. The example of all color display device using 
the layout plan of an advantageous color displaying pixel is also 
mentioned. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The automatic solid display unit characterized by to lean the lenticular component on a certain square 
to a display pixel line in an automatic solid display unit equipped with the array of the long and slender lenticular 
component which extends in parallel mutually which is the means for making a display equipped with the array 
of the display pixel arranged in the train and the line, and on said display pixel array and, by which a display pixel 
is observed through it. 

[Claim 2] The automatic solid display unit with which the means for making said display is characterized by 
having the matrix display panel which has the array of the display component from which it is arranged in a train 
and a line and those each makes the aforementioned display pixel in an automatic solid display unit according to 
claim 1. 

[Claim 3] The automatic solid display unit characterized by placing the array of a lenticular component on the 
output side of the aforementioned display panel in an automatic solid display unit according to claim 2. 
[Claim 4] The automatic solid display unit characterized by that the projection lens for projecting the image of a 
display component to up to a display screen is included, and placing the array of the aforementioned lenticular 
component on an observation the aforementioned display screen side in an automatic solid display unit 
according to claim 2 in order that above equipment may make the aforementioned display pixel. 
[Claim 5] The automatic solid display unit characterized by equipping the display component of said display 
panel with a liquid crystal display component in the automatic solid display unit of claim 2-4 given in any 1 term. 

[Claim 6] The automatic solid display unit characterized by leaning the lenticular component to the line which is 
a display pixel so that the group which is the display pixel from which each group is constituted by the display 
pixel adjoined within r adjoining trains whose r is a larger number than 1 in the automatic solid display unit of 
claim 1-5 given in any 1 term, and to repeat may be created. 

[Claim 7] an automatic solid display unit according to claim 6 — setting — the angle of the inclination of said 
lenticular component — Hp And **** it is the pitch of a train and the display pixel in a line writing direction, 
respectively — automatic solid display unit substantially characterized by equal ** with tan-1 (Hp/(**** xr)). 
[Claim 8] The automatic solid display unit characterized by several r being equal to 2 in an automatic solid 
display unit according to claim 6 or 7. 

[Claim 9] The automatic solid display unit with which the pitch of said lenticular component is characterized by 
being [ of the pitch of the display pixel in the direction of a train ] 1 1 / twice at least in the automatic solid 
display unit of claim 1-8 given in any 1 term. 

[Claim 10] The automatic solid display unit characterized by the pitch of said lenticular component being 21/2 
twice the pitch of the display pixel in the direction of a train in an automatic solid display unit according to 
claim 9. 

[Claim 11] The automatic solid display unit characterized by the pitch of said lenticular component being 31/2 
twice the pitch of the display pixel in the direction of a train in an automatic solid display unit according to 
claim 9. 

[Claim 12] The automatic solid display unit characterized by having the cross section said whose lenticular 
component is a part of circle in the automatic solid display unit of claim 1-1 1 given in any 1 term. 
[Claim 13] The automatic solid display unit characterized by being color display equipment which is the thing of 
the color from which the display pixel from which above equipment differs differs in the automatic solid display 
unit of claim 1-12 given in any 1 term. 
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[Claim 14] The automatic solid display unit with which each is characterized by red and arranged so that green 
and the color pixel triplet which is equipped with a blue display pixel and has delta profile may be made by the 
color display pixel of the aforementioned array in an automatic solid display unit according to claim 13. 
[Claim 15] The automatic solid display unit which the display pixel within a train is the thing of the same color, 
and is characterized by displaying one from which three adjoining trains of a display pixel are each of the three 
primary colors respectively, and differ in an automatic solid display unit according to claim 13. 
[Claim 16] The automatic solid display unit characterized by being repeated within all the trains that of three 
adjoining trains of a pixel or whose sequences of Ra are a pixel in said array in an automatic solid display unit 
according to claim 15. 

[Claim 17] The automatic solid display unit characterized by for the display pixel which is under each lenticular 
component to considerable extent being the thing of the same color in an automatic solid display unit according 
to claim 13, and the display pixels relevant to each of three adjoining lenticular components being each of the 
three primary colors, and one different thing. 

[Claim 18] The automatic solid display unit characterized by repeating the sequence of the color relevant to 
three adjoining lenticular components to all the lenticular components on said display pixel array in an automatic 
solid display unit according to claim 17. 

[Claim 19] The automatic solid display unit with which the means for making said display is characterized by 
having the electrochromatic display matrix display panel which has the train and line array of a display 
component, and the array of the color filter component relevant to said display component array in the 
automatic solid display unit of claim 13-18 given in any 1 term. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an automatic solid display unit equipped with the array of the 
long and slender lenticular component which extends in parallel mutually which is the means for making a 
display equipped with the array of the display pixel arranged in the train and the line, and on said display pixel 
array and by which a display pixel is observed through it. 
[0002] 

[Description of the Prior Art] the example of such an automatic solid display unit — 32-39 pages and the 1996 
issue of 2653 volumes of SPIE Proceedings — C.van Berkel the [ paper / which was able to attach "Multiview 
3D-LCD" and a title by others /, and British patent application public presentation specification ] — it is 
indicated by GB-A -2196166 [ No. ]. In these equipments, a matrix display unit equipped with the liquid crystal 
(LC;liquid crystal) display panel which has the train and line array of a display component, and works as a spatial 
optical modulator makes a display, the aforementioned lenticular component was prepared by lenticular sheet 
metal, and the lenticular sheet of the lenticular sheet metal equipped with the long and slender (a half) 
cylindrical shape lens element has extended in a display component line and parallel at the line writing direction 
of a display panel with each lenticular sheet on each group of the adjoining line beyond two pieces or it of a 
display component. In such equipment, a liquid crystal matrix display panel is usually the thing of a customary 
form equipped with the train which a display component which is used in other molds, for example, computer 
display screen, of display application is regular, and was able to vacate between, and the line, the [ Europe 
patent application public presentation specification ] — another example of an automatic solid display unit is 
indicated by EP-A -0625861 [ No. ], and it uses the liquid crystal matrix display panel which has the non- 
standard display component layout in which the display component which accomplishes some groups by the 
display component in the group currently arranged so that it may contact in the direction of a train mostly 
mutually, and adjoins is arranged. An example of the projection arrangement using a panel by which the image of 
a display component array is amplified and projected on this specification on a screen, and lenticular sheet 
metal is connected with that screen is also indicated. 

[0003] Considering the equipment of a direct observation mold, the display pixel which forms a display then is 
constituted by the display component of the display panel. For example, in the equipment relevant to two lines 
of a display component in each lenticular sheet, the display component in each line gives the perpendicular flake 
of each 2-dimensional (assistance) image, each of the observer in front of the display component line to which 
the lenticular sheet metal relates these two flakes and the flake corresponding to it as another side is lenticular 
so that an observer may recognize single 3-dimensional scenography to the sheet metal — it turns to the left 
and a right eye. Each lenticular sheet makes the impression around which the continuous sequence of a 
different three-dimensional view is recognized, for example, it looks as an observer head is then moved in the 
multiplex view equipment of others which are suitably arranged in order that the line to which the display 
component in each group corresponds in the direction of a train in relation to the group of four pieces or the 
adjoining display component beyond it may give a perpendicular flake from each 2-dimensional ( assistance) 
image. In this case, except for the display pixel which forms a display on a screen being constituted by the 
image on which the display component was projected, a similar steric effect is acquired by the projection 
arrangement. 

[0004] A lenticular sheet will offer the easy and, effective approach of being a matrix display panel together 
with the lenticular screen which extends in a display component line and parallel of attaining a three-dimensions 
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display, if it is used, in order [ however, ] to give two or more views in a three-dimensions display to the display 
panel of the normal mode which has a predetermined number of display components then into a train — a level 
display — resolution is inevitably made into a sacrifice. For example, array of 600 train of a display component 
800 lines reaches, (when all color displays are required) By the display panel which each of those display 
components has that it can have a color triplet the display produced as a result to 4 view system which gives 
three stereo pairs in a fixed observation distance — each view — receiving — the level direction of a train — 
setting — a line writing direction perpendicular to the resolution of only 200 — setting — the resolution of 600 
— it has resolution. Although 3-dimensional scenography which is looked at by the observer has comparatively 
high vertical resolution respectively in this way, it has only comparatively small horizontal resolution. Of course, 
the large difference between vertical resolution capacity and horizontal resolution capacity is not desirable. 
[0005] 

[Problem(s) to be Solved by the Invention] It is the purpose of this invention to offer the improved automatic 

solid display unit. 

[0006] 

[Means for Solving the Problem] According to this invention, the automatic solid display unit of the class 
indicated by the amount of introduction characterized by leaning the lenticular component on a certain square 
to a display pixel line is offered. With this equipment, the number of the views which should be obtained does 
not need to be accompanied by dealings to a horizontal resolution capacity independent, leaning a lenticular 
component — otherwise, it is converted into vertical resolution and some of reduction of the horizontal 
resolution which should be demanded is only held by horizontal resolution — **** — it rubs — carry out — 
since the number of the views for obtaining two or more views shared between a horizontal and vertical 
resolution displayed more disadvantageously is increased, it becomes possible to use the both sides of a 
perpendicular and horizontal resolution. As compared with the known example of the equipment using the 
display panel of a customary mold which has the standard train and line display component layout which 
become the number of the views which are restricted when suitable horizontal resolution is maintained in this 
way, and which are obtained, and the lenticular component which extends in parallel with the line, extent of 
reduction of horizontal resolution required in order to give a fixed number of views is reduced at the sacrifice of 
some vertical resolution. 

[0007] This equipment may be the display unit of a direct observation mold, or a display unit of the image 
projection mold on which the amplified image is projected on a display screen with a projection lens. In the 
suitable example, the means for making a display is suitably equipped with the liquid crystal matrix display panel 
which has the train and line array of a matrix display panel and the display component which those each equips 
with a display pixel. In direct observation equipment, the display pixel which forms the display which should be 
observed follows, and is constituted by the display component of that panel, and the array of a lenticular 
component is placed on the output side of that display panel in this case. In the projection display unit, the 
display pixel which forms the display which should be observed is equipped with the image on which the display 
component of a matrix display panel was projected, and the array of a lenticular component is placed on the 
side which a display screen observes in this case. A display pixel may be equipped with the image instead 
projected from the display unit of another class, for example, a cathode-ray tube, in a projection arrangement. 
[0008] The important advantage of this invention is permitting the liquid crystal matrix display panel of the 
customary form it having the train and line of a display component for which it was able to vacate between 
regularly and which aligned being used. Especially modification to a display component layout is unnecessary, 
the [ Europe patent application public presentation specification ] — although example equipment is indicated 
by EP-A -0625861 [ No. ] and the number of the 2-dimensional views for three-dimensions frames increases at 
the sacrifice of vertical resolution in the equipment to it, this is attained using the display panel by which the 
display component adjoined in a group is perpendicularly shaken by the line writing direction. A display 
component layout is not common in this way, and it follows and the display panel of the normal mode which is 
used for other application must have been used. Furthermore, moreover, the approach of a display component 
layout serves as use which is not enough as for the panel area by slight optical throughput. 
[0009] Another, important advantage of this invention is that extent of the display artifact by existence of the 
black matrix material which extends in the opening between the display components in a matrix display panel 
which is not desired is reduced. In order to cover a switching device (TFT; Thin Film Transistor), for example, a 
thin film transistor, in the case of an active matrix type panel, such a black matrix material that borders a 
display component is used in a liquid crystal display panel again, in order to strengthen contrast. Since it 
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extends perpendicularly between the lines which a display component adjoins, in customary equipment, the 
image of this ingredient is carried out by the lenticular screen, and it recognizes it as a black band between the 
2-dimensional views with which an observer adjoins. In the equipment of this invention, since a lenticular 
component so does not extend in the perpendicular strip of the black matrix material of the spacing, and parallel 
in parallel with the line of a display component then, the visibility of the black mask in the display recognized is 
reduced. 

[0010] Although the matrix display panel is suitably equipped with the liquid crystal display panel, it is expected 
that the display panel of other classes, for example, electro luminescent, and a plasma-display panel may be 
used. 

[001 1] It is leaned to the line of a display pixel so that a lenticular component may create suitably the group 
which a display component repeats, and each of those groups is constituted by the display pixel adjoined within 
r adjoining trains, and r is a larger number than 1 here. In an especially suitable example, r is equal to 2. Extent 
of the overlap between views is then made into minimum. Include angle of the inclination of a lenticular 
component It may be almost equal to tan-1 (Hp/(**** xr)), and is Hp here. And **** It is the pitch of a train 
and the display pixel in a line writing direction, respectively. 

[0012] The pitch of a lenticular component does not need to correspond to the total of the display pixel within 
the direction of a train. Since suitably obtains three pieces or the view beyond it, 1 1 / twice the pitch of a 
lenticular component of this must be, even if there are few pitches of a display pixel in the direction of a train. 
Especially, in a suitable example, the pitch of a lenticular component is equal to 2 1/2 of the pitch of the display 
pixel in the direction of a train or 3 1 / twice, and offers five views and 7 view system, respectively. In these 
things, while the number of views with the better rational balance between a horizontal and vertical resolution is 
obtained, it is attained. 

[0013] This lenticular component may have the cross section equipped with a part of circle. Such a lenticular 
component is easy to make. The lenticular component of an alternative form may be used. For example, this 
lenticular component may be formed in the adjoining straight-line part. 

[0014] This automatic solid display unit may be color display equipment which gives the color from which a 
different display pixel differs. It is usually attained by the array of the color to which in the case of the liquid 
crystal matrix display panel a color display is upwards and aligned with the array of a display component, red, 
green, and a blue filter. Typically, as for the color filter, three adjoining lines of a display component are 
arranged as red and a strip which extends in a display component line and parallel so that it may be related with 
green and a blue filter, respectively, an array is crossed and the pattern is repeated so that the 3rd line may 
display all the same colors, for example, red. However, use of such a color pixel layout may produce the display 
artifact which is not desirable in the form of the color strip of the **** slant which is a visible horizontal. In 
order to reduce the visibility of such a strip suitable so, a color pixel has delta profile, and it is arranged so that 
each may make red and a color pixel triplet equipped with green and a blue display pixel. In one suitable example 
of the color display equipment using a color matrix display panel, since all the display pixels within a train 
display the same color, it is arranged, and three adjoining trains of a display pixel display ****, green, and blue 
of one individual, respectively. In this way, the train which a pixel follows displays red, green, blue, red, green, 
blue, etc. As a result, the above-mentioned trouble about a visible color strip is reduced. In a liquid crystal color 
display panel, this is simply attained by arranging a color filter in the strip which has extended in the direction of 
a train rather than the line writing direction as usual. 

[0015] the display pixel which whose display pixel under each lenticular component is all the same color in 
another suitable example of the color display equipment using a color matrix display panel, and is under each of 
three adjoining lenticular components — respectively — one **** — it is arranged so that green and blue may 
be displayed. In this way, each train of for example, a display pixel is equipped with red and the group which 
green and a blue display pixel follow, and the display pixel in each group is under each lenticular component. 
Because of [ to a pixel line ] the inclination of a lenticular component, the group of the color display pixel within 
a fixed train, for example, all the 3rd trains, is offset in the direction of a train to the group within the adjoining 
train. This kind of color pixel layout offers two another advantages. First, since green and the color triplet to 
which each changes from a blue display pixel are clenched, a color triplet pitch is reduced by half as a matter of 
fact in the red in an adjoining view, and the location where an eye looks at two views to coincidence by 
crosstalk. Product manufacture is improved without coming to classify the display component of the color with 
the same installation of the color filter equipment in a liquid crystal matrix display panel into the 2nd together, 
permitting relaxation of a required alignment precision between a mask with this black classification, and a color 
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filter array, and it reducing display component opening. 
[0016] 

[Embodiment of the Invention] I will explain the example of the automatic solid display unit by this invention 
using an example, referring to a drawing below. 

[0017] What it is illustration-like [ drawing ] only and is not written by the scale must be understood. Other 
dimensions are reduced while a certain kind of especially dimension was exaggerated. The same reference mark 
is the same, or in order to show a similar part, being used through all drawings must also be understood. 
[0018] With reference to drawin g 1 , the customary liquid crystal matrix display panel 10 equipped with the even 
array which the equipment which is a direct observation mold is used as a space optical modulator, and can 
carry out the address of it according to an individual, and the display component 12 arranged in the train and 
line in similar magnitude which aligned perpendicularly mutually are included in this example. This display 
component is shown comparatively in [ in a few ] graph in each train and a line. However, it is abbreviation in , 
fact. 800 lines (2400 lines in order that color red, green, and a blue triplet may give all color displays, when 
[ Or ] being used) There may be a display component of 600 trains. Such a panel is known and is not indicated 
by the detail here. However, if it says simply, a liquid crystal panel has the transparent plate for which it was 
able to vacate between two of glass. Can twist among them and the liquid crystal ingredient of others [ ** / 
pneumatic ] is placed. And each component is equipped with the electrode which counters on two plates which 
have the intervening liquid crystal ingredient in support of the pattern of the transparent electrode of ITO 
(indium tin oxide) with which they determine the layout and configuration of for example, a display component 
on those front faces that counter. A polarization layer is prepared on the outside front face of the plate as 
usual. A form is a rectangle substantially and the display component 12 is having between regularly vacated 
from mutual by the display component in a line, i.e., two adjoining lines separated by the opening which has 
extended perpendicularly, and the display component within a train, i.e., two adjoining trains which are separated 
by the opening which has extended horizontally. Suitably, the liquid crystal matrix display panel 10 is a thin film 
transistor on which each display component adjoins for example, a display component, and is put. (TFT) Or 
thin-film diode (TFD) It is the thing of the active matrix type connected with the switching element which it has. 
In order to hold these equipments, those display components cannot completely be rectangles. While the 
opening between those display components separates a display component, it is covered with the black mask 
equipped with the matrix of the light absorption ingredient supported on both plates, so that ordinarily. 
[0019] The liquid crystal matrix display panel 10 is illuminated by the light source 14 equipped with the even 
back light which extends over the range of that display component array in this example. The light source of 
other classes may also be used instead. In order that the light from the light source 14 may modulate this light 
by the customary approach for making a display output, it is turned through the panel which has a display 
component according to individual driven by suitable impression of driver voltage. The array of the display pixel 
which constitutes the display made in this way supports the display component array, and each display 
component gives each display pixel. 

[0020] Lenticular sheet metal 15 equipped with the lenticular array which works as an optical detector means 
for giving a separate image to an observer's eye on the output side of the liquid crystal matrix display panel 10 
in order to make a three-dimensional display to the observer who extends almost in parallel with the flat 
surface of a display panel, and counters the sheet metal 15 side far from long and slender parallel lenticular 
component 10, i.e., liquid crystal matrix display panel, is placed. The lenticular sheet of said sheet metal 15 is 
equipped with the lenticular sheet which was formed as for example, a convex cylinder lens or a refractive- 
index distribution pattern cylinder lens and which condenses in the shape of a cylinder optically. The automatic 
solid display unit using lenticular sheet metal is common knowledge together with a matrix display panel, and it 
cannot consider it to be the need to indicate the approach of those actuation in a detail here, those actuation 
that makes the example and stereoscopic model of such equipment — C.van Berkel the above-mentioned 
paper [ / else ] — the [ British patent application public presentation specification ] — the [ GB-A -2196166 / 
No. / and / Europe patent application public presentation specification ] — it is indicated by EP-A-0625 861 
No. and the indication about those point of this is incorporated here as bibliography. Suitably, this lenticular 
array is directly prepared on the outside front face of the output side plate of the liquid crystal matrix display 
panel 10. Unlike the lenticular sheet in the known equipment which has extended in parallel with a display pixel 
line (the display component line is supported), to the line of a display pixel, the lenticular sheet in the equipment 
°f drawin g 1 inclines, and is arranged, namely, those main axes of ordinate are in a certain angle to the line 
writing direction of this display component array. 
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[0021] It was chosen with regards to the pitch of the display component in the horizontal direction according to 
the number of required views, it separated from them by the display component array side, and each lenticular 
sheet is prolonged from the crowning of a display component array to the pars basilaris ossis occipitalis so that 
the lenticular pitch may be indicated later. Drawin g 2 is illustrating an example array of a lenticular sheet 16 
combining this display panel to the typical part of this display panel. The axis of ordinate L of a lenticular sheet 
16 is leaned on square alpha to the line writing direction Y. In this example, an parallel lenticular axis of ordinate 
is the thing of width of face which gives 6 view system to the pitch of the display component within a train, and 
is leaned on a square which gives 6 view system to the line of a display component. The display component 12 
is again shown by the display component and the easy rectangle which follows and is expressing effective 
opening of a display pixel, and the field between display components is covered with the black mask ingredient 
18 with the grid pattern. The magnitude of the opening between the contiguity display components shown in 
drawin g 1 is exaggerated very much, and is shown. The number according to the view number to which they 
belong (1-6) is attached to the display component 12. The lenticular sheet 16 of the same lenticular sheet 
metal 15 has substantially respectively an individual exception and the width of face corresponding to three 
adjoining display components in a train, i.e., the width of face of three display components and those intervening 
openings, mostly. The display component of six views is placed by each three trains into a group equipped with 
the display component from two contiguity trains in this way. 

[0022] The display component which can be operated according to an individual is the suitable approach which 
is displayed by the display component chosen under the lenticular sheet to which the narrow flake of a 2- 
dimensional image relates, and is driven by application of display information. The display made by this panel is 
equipped with six mutual 2-dimensional arrangement auxiliary images constituted by the output from each 
display component. Each lenticular sheet 16 gives six output beams from the display component which is the 
direction where opticals axis differ mutually, respectively, and is in the related bottom which has the view 
numbers 1-6 which have spread in include angle around the lenticular axis of ordinate, the suitable 2- 
dimensional image information added to a display component — and in order to receive one from which it differs 
of the output beams, a three-dimensions image is then recognized by the eye of the observer in a suitable 
distance. Five 3-dimensional scenography may be then observed by continuation as an observer's head moves 
in the direction of a train. The image to which two eyes of an observer change from the image and all the 
display components "2" which consist for example, of all display components "1" in this way will be seen, 
respectively. The image which the image which consists of all display components "2" and all display 
components "3" comes to be seen by each eye, and consists of all display components "3" and all display 
components "4" comes to be seen, and it is the same as that of the following as an observer's head moves. In 
another observation distance nearer to a panel, an observer will look at a view "3" and "4" together by the eye 
of another side together [ in a view "1" and "2" ] by one eye. 

[0023] The flat surface of the display component 12 is designed appropriately because of this purpose by these 
lenticular sheets in accordance with the focal flat surface of a lenticular sheet 16, between can be vacated, and 
it follows, and the location within a display component flat surface supports the observation include angle. So, 
all the points on the broken line A in drawin g 2 are looked at from a different observation include angle by the 
observer under one specific level (direction of train) observation include angle which is all the points on the 
broken line B in drawin g 2 at coincidence. Line A is expressing the monochrome observation location where only 
a display component may be seen from a view "2." Line B is expressing the monochrome observation location 
where a display component may be seen together from the both sides of a view "2" and a view "3." Line C is 
expressing the location where only a display component may be seen from a view "3" this time. By one eye 
which line B Passed from the location corresponding to Line A in this way, and was closed to Line C, the 
gradual conversion to a view "3" from a view "2" is experienced as an observer's head moves. So, when an 
observer's eye moves, the image recognized bursts to a degree suddenly, or does not fly to it, but in order to 
give smooth transition in transition between two images instead, the penetration effectiveness produces it. 
When an automatic solid display contains enough views, recognition of the display of a "solid" object is 
increased rather than mere collection of the view this effectiveness "bursts." Gradual change with the 
continuous view experienced gives the impression of the parallax of the raised continuation to an observer. It is 
dependent on the aperture ratio between a display component layout with the actual conversion to another 
view from one view, and an open display component area and a black mask area. Since the lenticular sheet 16 is 
vacated in between from the flat surface of the display component 12, the display component under all is visible 
through a lenticular sheet, even when it seems that some display components like those constituted views 6 
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are on the boundary line between two lenticular sheets. 

[0024] It turns out that the view with which many differ is obtained without so making chiefly into a sacrifice 
horizontal resolution [ as / in the known equipment with which the lenticular sheet has extended in a display 
component line and parallel ] with this leaning lenticular equipment. Instead, the unescapable reduction with 
resolution is more equally distributed among the both sides of horizontal resolution and vertical resolution. For 
example, in 6 view equipment of drawing 2 which makes a monochrome display output, horizontal resolution is 
reduced by the third and vertical resolution is reduced by half, customary equipment — ** — then, 6 view 
system reduces horizontal resolution to 1/6, and, on the other hand, vertical resolution is not influenced. This 
advantage may be the normal mode which it is attained, and this display panel 10 is used to display application 
like the display screen the network computer observed ordinarily and for other likes, without depending on the 
display panel which has the display component formation which is not common, and by which job order 
production was carried out, and can use a ready-made article. 

[0025] Since this lenticular sheet does not extend in a perpendicular strip and parallel of the black mask 
ingredient 18 between the lines which a display component adjoins, the additional advantage of this equipment 
[ **** ] An image is carried out by the lenticular sheet so that it may appear as a black band which separates a 
different view which continues as the visibility of these strips to an observer is reduced and the head such 
whose a strip is an observer moves. It is that the trouble of the class experienced by customary equipment is 
avoided. 

[0026] Leaning lenticular equipment may be applied to the both sides of monochrome and a color display. For 
example, red level [ that a color micronic filter array is related with a display component array ], the color filter 
(namely, three each — red — ) which becomes green and a **** triplet Considering green and 6 view plans of 
drawin g 2 applied to the liquid crystal display panel which had the line which the display component which 
displays blue follows arranged When the view "1" display component within the 2nd train is red then, the view 
"1" display component of the 4th train becomes green. A similar situation arises also to other views. So, each 
view may have the train of coloring and it means that vertical resolution is the third of the vertical resolution of 
a monochrome display to a color display. 

[0027] the voice of an example of this equipment — like — setting — level — a 2400 display component 
(800x3 color triplet) — perpendicular — The color liquid crystal display panel which has the resolving power of 
a 600 display component was used, level triplet pitch 288 micrometers it is (96 micrometers per display 
component) — display component normal pitch 288 micrometers it was . The width of face and the tilt angle of 
the lenticular sheet 16 are decided by the magnitude of a display component, the pitch, and the number of 
required views. To 6 view plans as shown in drawin g 2 , the lenticular tilt angle alpha, i.e., the angle between the 
lenticular axis of ordinate and lenticular perpendicular, is given by alpha= tan-1 (96/(2x288)) =9.46 degree. The 
lateral magnification of a lenticular lens is usually determined by the demand referred to as that the display 
component corresponding to an adjoining view is projected into the eye of Hidari, an observer, and the right. 
The required lateral magnification m is then set to 1354 supposing the distance between [ of 65mm ] eyeballs. 
However, the minimum separation distance L is between the display components determined by thickness t of 
the glass plate (a polarization layer is included) of a lenticular sheet and a panel. This distance is abbreviation. If 
it assumes that it is 1.5mm and the refractive index n of a glass plate is 1.52, the operating distance D which is 
the distance of the eye of the observer from lenticular sheet metal, and is given by mxt/n will be desirably set 
to about 1.34 largem. The demand referred to as that only the view with which recently [ next ] adjoins is 
expanded to the distance between eyeballs to this reason is from 1 354 about lateral magnification. It was halved 
to 677 and, so, was chosen. The operating distance D was reduced by this at 67cm. The pitch with which 
lenticular pitch mup perpendicular to a lenticular axis of ordinate, i.e., mold, must be cut is mup 
=283.66micrometer after all. It becomes. For this lens focal distance f (given by D/(m+D), the radius of 
curvature R of that which is 0.99mm at this time and is given from R=f (setting to paraxial approximation) (n-1) 
is 1.483. It is set to 0.48mm using a refractive index. 

[0028] The resolution obtained to each view in this 6 view plan using a 800(triplet) x 600 display component 
array is . To 800 and a perpendicular It is 100. This is at a horizontal per [ which is obtained in the customary 
equipment using the display panel same together as the lenticular sheet which extends in a display component 
line and parallel ] view. To 133 and a perpendicular It is equal to the resolution of 600. 
[0029] the voice of another example — like — setting — the case of 8 view system — and — although a 
lenticular sheet is leaned on the same square (namely, 9.46 degrees) as a front when using the same display 
panel — 33 1 / pitch long 3% — having — and each train top — four display components — a wrap. The 
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display component of eight views is placed in this way into the group equipped with four display components in 
each train from two adjoining trains. In this case, opticals axis tend to differ mutually and each lenticular sheet 
16 which can be set gives eight output beams from the display component in the bottom which spread in 
include angle around the lenticular axis of ordinate, the resolution to each view obtained in this 8 view 
equipment can be set to customary equipment at this time — level — 100 — and — perpendicular — it is 
equal to 600 — level — 400 — and — perpendicular — It is 150. 

[0030] Vertical resolution is poor rather to horizontal resolution increasing sharply in 6 and 8 view equipment. 
However, this situation may improve sharply by the following approach. Each lenticular sheet does not need to 
lie on the total of the display component adjoined within a train, and does not need to have two incomes 
optically. In another suitable example using the again same display panel Rather than it covers 3 on each train, 
or four display components as in the equipment with an above-mentioned lenticular sheet rather Instead, in 
order that it may be designed so that they may cover the display component of 2 1/2, or 3 1/2, namely, the 
pitch of a lenticular component may give five views and 7 view system, respectively It is designed so that it may 
correspond 2 1/2 of the pitch of a display component and 3 1 / twice in the direction of a train. In these, the * 
output beam given by each lenticular sheet from the display component which is downward, and 5 tend to differ 
from 7 mutually, and it has the optical axis which spreads in include angle around the lenticular axis of ordinate. 
The equipment to 7 view system is shown in drawin g 3 R> 3. As mentioned above, the point that a number is 
assigned to this display component according to the view number to which they belong, and broken lines A, B, 
and C are observed by coincidence to each different level observation include angle is shown. Although the 
observation number under each lenticular sheet 16 is repeated in accordance with a display (it was case in 
drawin g 2 equipment like) train and does not have an end so that it may understand now, only one train between 
adjoining lenticular sheets is offset. This kind of equipment gives the balance improved between the horizontal 
produced as a result, and vertical resolution. This principle may be lowered to the minimum 11/2 display 
component which may be extended to a wrap lenticular sheet in 2 1/3, or 2 1 / 4 display component, and gives 
three views. 

[0031] it has the display component put in order by the train and line which aligned 800x600 the resolution 
obtained for every view in above-mentioned 5 and 7 above-mentioned view plans, using a display panel again — 
respectively — 480x200 — and — 342x200 It becomes. These are each which was arranged in a line and 
parallel as usual although the same panel was used, respectively and which is depended lenticular. 160x600, It 
reaches. 114x600 It matches. In this way, while the extensive improvement in horizontal resolution is attained, 
high vertical resolution is still maintained moderately. 

[0032] In all above-mentioned examples, the lenticular tilt angle alpha is the same, it is 9.46 degrees, and 
several r of the display element array used into each group of a display component is 2. However, a tilt angle 
may be changed. This angle is formula alpha=arctan (Hp/(**** xr)). 

It is alike, is decided more and is **** here. Hp It is with the normal pitch of a display component and level 
pitch in this display panel, respectively. If those values assume that it indicates previously, the tilt angle alpha 
will become 6.34 degrees and 4.76 degrees to r equal to 3 or 4, respectively then. However, while a tilt angle 
decreases, the overlap between views increases. 

[0033] The color pixel layout each color pixel of whose is equipped with three pixels adjoining (assistance) (Red 
R, green G, and blue B) in the train which constitutes the level RGB triplet is ordinarily used for the color liquid 
crystal display panel for the display application like a data Fig. Such a color pixel layout is formed using a 
perpendicular color filter strip so that the display component of a panel may be arranged in R, G, and B lines in 
a repetitive format, respectively. In using the inclination lenticular equipment which has the color display by 
which the pixel is arranged in inside into a color triplet by this approach The layout of the color pixel triplet 
which an eye recognizes in each view It is right-angled, namely, an one direction, for example, the pixel pitch 
which can be set horizontally, is very larger than the pixel pitch in a perpendicular direction, and it may come. 
And the visible color strip which in the case of 5 or 7 view system runs aslant, or crosses a display horizontally 
in the case of 6 view system, and this runs may arise. 

[0034] Drawing 4 A is illustrating 7 view system similar to the system of drawin g 3 which uses the display 
(assistance) component 12 and this ordinary type of color liquid crystal display panel by which it follows and the 
display pixel is arranged in the line of each color. The boundary line between the lenticular sheets 16 which the 
inclined line adjoins like a front is shown. The pixel according to individual expressed as a rectangle was 
arranged on the square grid in a level triplet and such each square triplet is equipped with three adjoining red r 
which constitute the perfect color pixel, green g, and the pixel (assistance) of Blue b. Those number (1-7) and 
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alphabetic characters r f g, and b express the view number and color to each pixel. A lenticular array is the 
upper abbreviation of the panel of a liquid crystal cell. It is put on 1.5mm. If it assumes as an example that the 
11.4 inches (29cm) liquid crystal color display panel of SVGA is used, a level pixel pitch is about 96 
micrometers. Becoming [ and ], a normal pitch is abbreviation. 288 micrometers It becomes. 
[0035] drawing 4 B is boiled and set in the location corresponding to a view 4 as opposed to the typical part of 
this display, and is illustrating what one eye of an observer looks at with this equipment. It appears in order to 
fill all of the lenticular sheets 16 which have the pixel which was able to attach the notation of "4" in drawing 4 
A on those each from this location, and the lenticular part on the group of the pixel to an even number (0, 2, 4, 
6) view appears that it is black or gloomily. As for the auxiliary pixel in a view "4", each is equipped with the 
triplet of the auxiliary pixel which crosses aslant three adjoining green stained separately, and is run, and such 
two triplets are shown by the broken line so that drawing 4 B may show. Drawing 4 C is the vector diagram 
showing various pitches which are given to an eye in this case, a color pixel (triplet) pitch perpendicular to the 
color filter strip shown by P** in drawing 4 C — 1440 micrometers it is — and color pixel pitch parallel to the 
color strip shown by P|| in drawing 4 C 403 micrometers it is . level and color pixel pitch Ph in a perpendicular 
direction And Pv respectively — 672 micrometer and — 864 micrometers it is — each view — setting — 
343x200 A moderate pixel total is given. However, comparatively small pitch P|| rules over against comparatively 
large pitch P** or this, and the appearance of a display is Pv. Ph That a product is equal to the product of P** 
and P|| attracts attention. This pitch difference specifies itself as a color strip which extends aslant. Similar 
effectiveness shows up for example, to 5 view system, and specifies itself as a color strip which a 
comparatively large normal pitch runs horizontally to 6 view system on the other hand. 

[0036] this trouble — a color filter — and — therefore, it may be avoided by carrying out the rearrangement of 
the color auxiliary pixel layout. Again in relation to 7 view system mode which was mentioned above, I will 
explain the example of the equipment which has the color filter by which the rearrangement was carried out 
appropriately. However, it will be recognized that the principle is similar and can be applied also to a mode 
equipped with a different number of views. 

[0037] The simple attempt for avoiding an above-mentioned trouble is carrying out the rearrangement of the 
color filter strip, as a color filter strip extends in the direction of a train rather than a line writing direction. The 
configuration and total of an auxiliary pixel according to individual do not need to be changed. Then, the same 
color is displayed with green and three adjoining display element arrays which display blue, and, as for the 
display component within 1 train of the array of a liquid crystal display panel, all are repeated in red and the 
group which a display element array follows, respectively, as for this color sequence. The display panel which 
has the color pixel by which the rearrangement was carried out by this approach is similar with the display panel 
of drawing 4 A, and, in the case of 7 view system, is illustrated by drawing 5 A. Drawing 5 B shows what an 
observer recognizes by one eye, when it is in the location for seeing a view "4" for drawing 4 B and a 
comparison. The profile for every train of a color filter gives all the color pixel triplets composed perpendicularly 
[ have delta-like profile and ] in the view so that it may understand from now on. Such three color pixel triplets 
in a train are shown in the broken-line line wire in the top one half of drawing 5 B. level and the normal pitch Ph 
which were shown by drawing 5 C And Pv again — 672 micrometers and — 864 micrometers it is — each view 
— receiving — 343x200 Resolution is given. In this example, since it is the thing of delta profile rather rather 
than a triplet is long and slender, the color component of red, green, and a blue triplet is placed more together 
closely, and forms a closer group. The visible display artifact with which it becomes impossible to distinguish a 
little pixel according to individual, and a form of a slanting color strip is not desired is reduced in this way. 
[0038] The appearance of the pixel in a view "5" is shown by alphabetic character with dash r\ g\ and b' in the 
bottom one half of drawing 5 B. in the location where both views are looked at by one eye by optical crosstalk 
at coincidence, a color pixel triplet is completed by r, g, and b auxiliary pixel which are in a line writing direction 
under direct mutually — having (such one triplet being shown in the broken-line line wire in the bottom one half 
of drawing 5 B) — and a level pitch — that time — 672 micrometer from — 336 micrometers It is halved 
effectively. 

[0039] The situation over other views obtained is similar. 

[0040] For example, probably, generally use of such a color pixel layout in 6 view equipment of drawin g 2 has 
similar effectiveness in removing the color strip which is not desired. 

[0041] The approach the rearrangements of the color filter for avoiding the above-mentioned trouble about a 
color strip differ is again illustrated by drawin g 6 , using 7 view system as an example. In this example, that 
pattern is repeated to other groups which cross this array in relation to the component of the color (red, green 
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and blue) from which the display component of whether it is downward completely or the great portion of it is 
[ of each lenticular sheet 16 ] downward at least is all made from the same color, and three adjoining lenticular 
sheets differ, respectively. In this way, each train of a display component consists of the sequence of the group 
of the display component which the same color adjoins, and when [ this ] seven views are obtained, alternation 
of the number in each group is carried out between 3 and 4 with the number of the components in two adjoining 
groups corresponding to the number of views. Drawing 6 B shows the color pixel seen by an observer's eye, 
when it is in the location for seeing a view "4" for the comparison with the both sides of drawing 4 B and 
drawing 5 B. Although delta configuration color triplet is made as in drawing 5 B, about Triplett who delta 
configuration triplet which appears in a view "4" in this case rotates as compared with the triplet of drawing 5 
B, and now a perpendicular twist is also composed horizontally rather, and adjoins in the direction of a train, this 
triplet receives mutually and is reversed. Such four triplets are shown in the broken-line line wire in drawing 6 
B. Moreover, the appearance of the pixel in a view "5" is shown by r\ g\ and b' in the bottom one half of 
drawing as in drawing 5 B. 

[0042] the horizontal and normal pitch of a color triplet in this example — respectively — 1008 micrometers 
and — 576 micrometers it is — and a view — resolution It is 228 (Ievel)x300 (perpendicular). For example, a 
normal pitch in the crosstalk location between views 4 and 5 288 micrometers It is halved. 
[0043] Since it is delta profile which has those color components [ as / in a previous example ] that form a 
group with a closer triplet then, it becomes impossible for the pixel according to individual to distinguish a few, 
and the visibility of the color strip in a display is reduced. 

[0044] Thanks to the color filter suitably arranged so that the color triplet in the view which adjoins then may 
be clenched in those locations As [ / in the case of an example with drawing 5 A, 5B and drawing 6 A, and 6B ] 
In an eye reducing the pitch of a color triplet by half by crosstalk in the location which looks at two views to 
coincidence, since the visibility of red, green, and a blue color component is reduced further The problem of a 
color strip of appearing to the observer who crosses a display aslant or horizontally and runs is eased further. 
[0045] Another advantages of arranging a color filter appropriately by the approach shown in drawing 5 A and 
6A are the red in the liquid crystal display panel, and the approach which makes the green herd of some 
[ component / blue / auxiliary ], and is arranged together, and are that a rearrangement is performed. 
Relaxation of the alignment precision between the black mask used into this liquid crystal display panel and the 
color filter array which offers better production manufacture is permitted without decreasing opening of the 
display (assistance) component according to this grouping injury and individual, when prepared between the 
groups which larger spacing adjoins. 

[0046] Although the matrix display panel in an above-mentioned example is equipped with the liquid crystal 
display panel, it is expected that even panel display equipment like the electro-optics space light modulation of 
the class of **, and electro luminescent or a plasma-display panel may be used. 

[0047] Moreover, although the lenticular component relevant to a display component is the form of lenticular 
sheet metal, it is expected that it may be prepared by the approach of these backlash. For example, those 
components may be formed in the own glass plate of a display panel. 

[0048] The above-mentioned example has given the direct observation display. However, the automatic solid 
display unit may be instead equipped with a projection display unit. The example of such equipment equipped 
with the posterior part projection arrangement is shown in drawin g 7 R> 7. In this equipment, the image 
generated is projected with the projection lens 30 on the posterior part of the diffuser projection screen 32. 
Lenticular sheet metal 35 equipped with the parallel array of a long and slender lenticular component is installed 
in a before [ the screen 32 ] side, i.e., the side top which an observer counters. The image projected on said 
screen is generated by the display panel indicated before being illuminated through the condenser lens by the 
light from the light source 33, and the similar matrix liquid crystal display panel 10 in this example. Since the 
projection lens projects the image of the display component of the display panel 10 to up to a screen 32, the 
image by which the train which consists of a display pixel equipped with the image to which the display 
component in a corresponding array was expanded, and the line display component array were amplified is made 
on the aforementioned screen. This display image that consists of the display pixel from which each was 
constituted by the image on which the display component was projected is observed through lenticular sheet 
metal 35. The lenticular component of the lenticular sheet metal 35 is the relation which inclined with the line of 
the display component image on a screen as opposed to the display pixel, for example, as it reached drawin g 2 
R>2 and was shown in 3, it is arranged to the image of a display component on a screen which was indicated 
previously, and, now, of course, the lenticular block in drawing ? and 3 is expressing the image of the display 
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component in a screen. 

[0049] Display units other than a liquid crystal display panel, for example, a cathode-ray tube, may be used in 
order to give the projected display image equipped with the train and line of a display pixel on a screen instead. 
[0050] If it summarizes, the liquid crystal matrix display panel which has the train and line array of the means 
for so making the display which consists of the display pixel in a train and a line, for example, a display 
component, and the automatic solid display unit equipped with the array of the parallel lenticular component 
after the display are indicated, and the aforementioned lenticular component is leaned to the display pixel line 
with the equipment, the display especially experienced in such equipment in a multiplex view mold display — 
reduction of resolution is then shared among the both sides of a horizontal and vertical resolution. 
[0051] By reading this indication, other corrections will become clear to people who became skillful in this 
technique. Such correction may be accompanied by other descriptions that it changes into the description 
which was already known for the field of an automatic solid display unit and the component of that, and was 
already indicated here, or may be used in addition. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 




[ Drawin g 3] 
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[Prawing_7] 
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$ tl T C C £ « £ -T S S Sb al <* 7 s -f ^ 7' U 

So 

C»3WB1 5] M*Sl SIBig^SKiAltt^^^^u 

wsuf bt u ft(om%<D^<Dymxm:& zn&ct 

tWiiTiSHlfiftf-f ^7'U-ggc 

7] fS^lftl 3B«OB«fi*f^^U 

(DX&V). B.o3ffl<D«S-rSU>^*a^-3R^-©S. 

ti<DRr>mte z>-m bcoxfr hct zwm t ? z> a n 

[fS^Jgl 8] M^i 7fB4K^asbS:(*f t ^^^u 
-«B«Cfeli-C. 3ii(DKJg*r€>U>^+a-7-^iF-£ 

w^-r^ v-coih nimt^f 4 x ^ u-hsrt ± 

[»3RJg 1 9 ] i»5RJi 13-18 CDl>rn*> 1 xgfESE 

oasftiE^-f x^u-KBCc*?^r, BuiB^-f^^u 



3 

[0 0 0 1 ] 

±ic* »3 R-ot* a x :/UHB*#*ft*ilbTWKS ft 
[0 00 2 ] 

Wtt, SPIE Proceedings^ 2653311© 32-- 39H, 1996^^ 
fifCC, C. van Berkel ftii&Cj;^ TMultiview 3D-LCDJ 

If! GB-/W2196166-St&C IBtK $ nt I > & . C ft 6 CD^gCC *5 

£IHW*^iW8£l/Ttt<ifcg (LC ;liquid crystal) 20 

*^rau>^**^HS«tc<£9»tt6ft, Ifflgi* 

«{Btc*5(,ir«#fflW, lf a v h y * ^xfa^'i/- 
-f x -7' lx -3R*<D«fl!jjE U < n tffi W 6 ft/cjaj iff* 

BBI8fflS*EP-/W0625861#tC», gftuZftr 4 

**y->±^Wl streams ft, .aou>**:*^ 
m\, > z&wm&o-m hnm $ ft r i » * . 

[0 0 0 3 ] it}iSH^M(DKB^#A -5 <t . ^(Onf a 
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stress, -ecoflfe©, ^at^*-*6atc*jt>r«, * 
oBSt^^oBi^tt^snacconr, lift 

[0 0 0 4 ] U>^^^^-^f r -YX^U-^tfi¥ 

tfwiiiaE-reu^^^^^-x^ y-><t— nccv h y 
ii~>-<f4 x:/u-#itf*ft»&K:ra. ^n^^f^ 

fc#S3ffl<DX7"U*#4^2.4 4 b**— >X^Att*f 
<ir, «K#cc<toa6nsJ:9ttSE(*!R«ttS^Jt 

#6 u *>w l ft c » o mm^mmmt} t ymmmttt t <o 
moMEtemmwimz l < ftc> 0 

[0 0 0 5] 
[0 0 0 6 ] 

*«W*ci«:J:«5, 3fcft^*a«B5RS*i4«TcD7K 
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f^7'U^U^7^F^«, WSfftftMCDf* 
[0 0 0 7] t(D^B&2> HStlSIMCDir ^ X?*U-^ 

S»»c*jc^r«, ttiSlSft*^*?^;*:^-*^ 

-^T-cd 7U>f^©f^yi/-^;l/© ffiJ<D± 
<DS^Sft/cK«^AA, loi/>^ + ^7-^®7 

u ^ # c cd {cwf^^i/-x^y-> cDSi^-r & 

[0 0 0 8 ] #«?B©*Rtt«jaWt. *ttJW»MiEl/ < 
BJ«:3?W6ft/c, S?^J3ft/c?w*:/U-*^©?J&tf 
fTfcWTStlBWft^OiKil^ Fy-^Xf^^U- 

A ffl <D— #7C k'^- CDSt^Sit^^ £<(g» tCL/Ti©7^ 

[tec, T&tofttf^rittJSSftS^^^^u-^*^ 
£/Bl>T5§/££ft<5 0 7 r ^7 , L/-^U'f7')F^ 
<Ltfltf^cC<, iol^t, ffi(DjS/mcfflt,>6ft 
£ J: 5 ft > «igsa© f^7V-^wffiffl$ ft f$ ft 
C> 0 MK-£CD_h, X^U^U^T^ h<D#S£ 
# . 4> l> tc WO^Iitc J: 4 / * * Jl/ffiSltD^r ft C > 
<«ffl<bft4c 

[0 0 0 9 ] *«IB©»0©*»«cW*«, m; * 

Sffi-r^Hc^h y * *xttf4<D??&K:J:4, Sggftft 
l^^7'l/-7-7'^7^ h©gR*«fiSE3ftSC 
£r#>£ 0 f s ^^^ , U-3R-7-S:»B(S*CDJ: i 5ft*l»v 
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fcffittv h y * juotigccK. x-f-^* 

WittflBJR h £ (TFT ; Thin Film Transi 

stor) zmWcTZtcitolc. iSf -y x*7'u-A*;l/rtK: 

tcgatc^aET^or, c©tt*4Mfi»Wfti6»Ktel> 
r«u>^**^-x^y->ccj:0!sfe«3ft, -£ft£ 

m^-W^J ^^u-*«)fTi¥tfK:, JLo^-ftft-ecD 
io tfffflcDHi^ hy^ *Wf4cDffiax h y y •T'i Wtc 

[ o o i o ] "7 f y 7 ZTs^fi x^u-^^jujijjfitc 
**J*ffl3ft*. 

[001 MffltClJ, u^^**^-*^-*^^^^ 
20 3R(Dt7tCStOTffl^6ft. *ft6<DS(DS^^rffl(D« 

*g-r s9awcDi««-r sf^^u -bbswc j: o ft 

r, CC-Crttl <fe0*>^C*O»T?*-S. «F6C»*ft* 
SSWCfc^Tte, r«2ifU^. t*^-W<Dmft0^ 

O«#4<0ftK5* tan" 1 (H D / (V D x r ) ) i«g* 
L<r^>J:<, CC-CH D SO'Vp «*ft*ft5USO'tT 
^rcDr^ x^^-^iJ^cDt: , ^ ^r^>4 0 

[0 0 12] U>7 c +^^-^ J ?-(Db'^7 c ^J77f^rtCD 

30 * * ^ - b* ^ ^ «Wi8ECC W 3 fSX«^ ftJ^±(D tf 

©^ft<<btl i/2fgrft<r^ft6ft^ 0 ^CcS?®ft 
^Mtefc^t^, U>7 c + ^^-^CDfc: , ^7 c ^, ?»J 
^■C<Dr ^X^U-H^<Df^^CD2 l/2X«3 1/2 

6ftft^63i«5ft4o 

[00 1 3] CCDU>^^^-^ -^«RCD— %$&M;Z- 
ttf^SCD^SSt?**. ftfrOCD^CDU^*^-^ 

KS-T £ K»fflH»r »0E $ ftt# 4 . 

[0 0 1 4] CCDai&SEtfcfM X7*U-Sga«, 
■r X7'l/ -H^^ft Z>t)"?- *>"?-f 4 7s 

7'u-gltl)otai^ Mvhy^xf^7* 

±tC * f3 lof X V U - ^T-CD 7 U -/ i M^iJ 3 ft/c ^7 

iwt7^i/^o7i/'/iaot, 

so ii^S^ft^o j»MWCc« t -ecD^^-^ ^ r ^ 
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my ^^as-tfen^^cc, fvx^u-^ 

£~>&2&6^&fg3tT#|H]C;^-, WAtf**?*-/ 

tc«. **is«c, h y •> 7'<DtfLm*m&-? 

ur, BBR©a3»r4W*i, t»> *\ 

-x h y v7'icr>i,>xom&offl&&&<&$8 l $tiz>. wl 20 

ocDtf^cfcD fe^L^I^rrnjccjiftLTi^x h y * 
# ^ - y a & # zwswcr setter*) mmtcmf& 

[0015] h y * ^x?^ 

>^ + ^^-^C7)<®$4CD-lft>T , v —SOW. 

[0016] 

[ RWcDSSffiojftBl ] j: 6 S SfeStt-r yx^'u 50 
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[0017] H«*tCiaJ»WT?*o-Cflol:bWRr»^ 

-So L&LteWh, mmam sootf <x«, 

* 1 it « *Kg ^ * tt , m«#^X©2ffl©HJ*S 

>rr^ h<tj^K<b*i*«>-5 1 to (-oisyAMim) 

off, ^&to%itiS*^c3ga r 'ro^SBRfcJ:*)PBT6 

»v h y y t>xm<Db<Dx$>2> 0 cnhogm^m? 
tt*0f#<ct^ ^jKDct^&c, ^nh<ofA *7'\s-m 

^comco^mx. 7,y\s-%ttmxz>— 

[0019] }Rft^ h y ^Xf'^X^U-^^HO 
tc^xmtet&^hte^v 97 4 YZ&Z.X^&yMlA 



(6) 
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mm & enftncc j: r> r ib» s n * msw f^^u -m* 

[0 02 0 ] h »; y ^Xf^7'L/-/^;H0(D 

fib, fiofflgl^ TtTttU>^ + a^-JR^ T&:b 
■fcifcS^ h 'J ar ^ ^ f ^ 7' U - Jl/io^ 61C «fi 

tt, C. van Berkel ffifcj; 4fW&<Dj&:£K:, sSSItftfcH 
BHfi»W<ffl»»GB^-2196166^CC , ROWI^ffllfi 

B8^*B»»ep-a-0625 sei^frciaiESftrfc^ ^fxh 

u-jR^-tf testes or 1^4) <bWtc®fibri>6eE*D 
<D^artcDU>^^-~<tiI^r, HKDSgKtcte^ 
^i/yftj.^-ttf^^i/- HIR cot f cc >tf L r M i > 30 

*:/u-jRT-r WofTjfrftcc^or&smc**. 
[0021] fcou^f+^^-of^ti, prists 

^^^^u-sR^-otry^tcBii^origiRsn, ^cd^ 
y X 7 u -fR^T U OWXfrtl hiP eints u > * 

awcator cofw ^^u-^^^uiffl^^iir, 
u>^*j»-7-ie©— WiB5iJ%El)l?oriiS. u>?- + 40 

*^-l6<DtK*4L», tf*I^JYtC*fL/rftarffi|^6n 

ri>£„ cowcctanrtt. Wf«cu>^*a^-©«l 
WteJUftCDTV x^u-^cot:* ^^tc*fur6 t'^.- 
'>xfA^§j; 5&tfi(D4>cDr#>or t K-^-r -< a 

* ^ u - jR^-sc^se otfa \y-m^<omnmn * 

«MLri^lHWj:*B»«:J:9^3*ir*J«3, JLotw 

^ttwistcctoatonri^. @Hc^$n/ci»gf^ 50 
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s#tcS£-or (1-6) ©f^^wi^nri^, flgg 

i*n6<D^fir*?g|«<!:©«*WLr(r*4. 6<I<Df 

[0 02 2 ] mwiicmi&vzz'Fj z7\s-m*te, n 

> £ u > * * * 5 -<z>Tr » 

6ffl(D3^SiBa^7cffl8tJ?*<ls4A^ri^o 

^"u-IR^6 6<SoHi*t-A*-?AS. t^^x^'u 
-jR^jn^etiSiiaar^si^llWRtcio^ 

«s#<DaB*^J*r«itctt<tco4ir, -ecDB#5 

©211©K^ w^f^yu-i^ r 1 j ^6^c 
SRtfeR^^^^^U-SRT- r 2 j 

^n^nm^/c^^ 0 ^*©a^»<ccotir, 

r 2 j t^L?4 x?')/-^^ r 3 j <b*i 

0, ^^f^7*U^ T3J t^^^x^u 
^3R^T4J <fc^6«5ES!ft«E^me>tlS<fc^CC&0, fit 

[0 0 2 3 ] r j X7'ls~m+r2<D¥-WlZ l< 

Kcc*fi£Lri^. ^tiiStc0 2rt<DlRmA±(D±gpo 
a& *«»ftft^6»H 2 tcfc^SBI^ B±©^aiJ 

— r 2 j ^67" ^^u-^co^m6tif#€>#fetl 
S(4g^3Sor^€>o SiBtttr*- r 2 j ao't*^- 
r3j tomtits**?* ^^u-*^-»ccm6n»* 

r 3 j ^^^^^^u-jR^o^menfssfiia*^ 



(7) 
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#<DBB#tt<ccoftT:» b'^.- r 2 j Hta- r 3 j 
ASM < W . sSIS S ft 4R««^^«5» D £ 

^©Tfc*£?^;*:/U-SR^«^ ^fte><D«jj?x 

[0 0 2 4] C<0ffll»rii-5U>^*^^-«iBtCcfc 

m& i>-?& 6«ttec *r , £K ©a & a t?* - e 

***¥4Mffl» i SH^fl?f B i © 5R#©fflr & ^ <t ¥**c 
7^ X^U-^^^;U{C||^C<i:^:<3i^$n, E.^C© 

ffl^ > b- * - *s&«h(h© 4>©ffl©^ -f x x * y 

[ 0 0 2 5 ] C©«B©tttattftftett* C<DU>?* 
* ^ * X y u-sR^-OfiHSrStf ©B©Hl^ vx 
^W*4i8©i*K«cSit^ h "J * v' £Wr&cS£&bftc>© 40 

-c\ wR#cc*t-r* ctihox v y ? ^otftg^is«3 

ft, fio-ecDcfc h y * :/#Hf»&©Sfl#ft< teo 

ftxa*wss&4 ^»-*»«i-r4JHr*wi oxmti 

&J:5te*©u>***^-lcJ:0!fc«3ft*, miSffJ 

sckbcc cfc^g^ ft zmmo Ym&tmm. ^n^ci 

[0 0 2 6 ] ffll>TC>*U>*-**5-«Bra$ie<!:# 

^-v-r^n^^ ;u#Ttw#7w x^u-^-y w 
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Uhii^-V a (-rttto%3ffl©-€-ft-eft^ l§ 

r i j *:/u-sR^#^r*s»^w:«: k H4 
yijohr*- r i j *w*:/u-jR^tti»ccttS. JKfK© 

[0 0 2 7 ] c©fia<o— WI©ffi«tC*Jl»-C«. Tk^F^C 
2400-T ^ ^-7*^-^-7- ( 800X 3 h y^U* h) 

jSfi-^-f ^^u-^^^^fflc^ft/Co h y ^'U v 

hb*^^« 288Mm (7^^ ^^L/-^T-^/c0 96/zm ) 
7 s ^ ^^'U-^^itb-^^B 288MmT^>o 
/Co -€-(DU>^ + ^'7-16©i|iIiffil4^i», ^^7' 
U-*f<0**3it-;f, RO^S/cCb^-CD^Ccfc 
0i**6ft4. H2CC7n3ft/c<fc5tt6trcx-U-ilw:*f 

(2X288)) =9.46° {C-<fc0#A6ft*. #3iteU>7^ 

* ^ - u > xcDitfg^ ^K^-r b- ^ - tc *fjc&-r ^> ^ 
^ ^ u - i t mm tcS:^ $ ft & <b 

< %: <*&l<>mi.34m± teZ>. CCDSStc*fLr, K© 

«fioi««r ^b-^- (D&tfivmimittic mlxi&kz 

tl5if^SW t «l«**1354*>e» 
ft»tCiM«ft/c. Cft^cJ:oT, »f y pffi«D«67arfc{a 

^^Cib'-y^-B, *S^/i P =283.66Mm dCUZ> 0 C<DU 

>zm&JBmt (d/ (m+i ) dc^^hrxh) « 

CCDB$0.99rrmr, (fittittfHCC*$l>T ) R=f (n- 
1) J;»3^6tl5ftl©ffl$*SRtt, 1.483 <DJS#t 

^^ffiC^T, 0.48himCC^>So 
[ 0 0 2 8 ] 800 ( h y 7* U v h ) X 6007 s ^ ^ ^ U — 

m*T Is A ^Ccfc 0 ^rffll>^ C©6 -fHilKlteWSS 

tTa-{c*rL/rt#6ft/c7»Bffi«, 8ooso^a: 
cc loor^^o cft^-r^ x^u-^tf i^tfic^fi 

fflC»4«SWe:i6acc*jl»r»6fta^*-^/c:0<D7k 
133RO'Si£CC 600©^ft?tg<f:EKT^ fl 



C8) 

13 

[ 0 0 2 9 ] $>5— o(DWI©««CC*$l»r6i. 8t'a- 

° ) VmVbtl&fiK 33 l^gC^'^^WLI^S 
&}±V4ffi<D<T j Zy'ls-m^ZWlo 8 V^-<Df -i 

mmcmte znmch*) jaou>^+ ^-©Kito/^ 
^cfe^^7K^c looBiummc 6ooiEa*r^, ?k¥^ 

[ 0 0 3 0 ] 6RC^8 b^~ggKtet>T&*7W#8?fj6 

&#£ftf#£„ §u>^^^^-^jp^(DKS'r^7 s ^ 
©j?as & sissw cc *j i * t « , u > * * * ^ - &±m<ogi 

tftt)*U>^*7-*KityW ^-ft^ftSb' 
l>Trw -^0^7^09 2 l/2&t>*3 l/2fg&C 

(B2«Bfc*teW£i8£r*r>/cJ:5Cc) fwx:?'u- 
C<DMm&. 0J*tf2 1/3X53:2 1/47^ 

WW*. 

[0031] s^j^n/t^jso'tficM^^nfc^^ 

800X600 7 s -Y Z-fis-'ifrfrinZf 
f#6*l£$HBfi8tt. 480X200 , 342X20 

o cft6«i5ic^*;u*^n*nfflt^^, fir so 
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ft-^ft 160X600 , 114X600 iE»t^>. #>< L 

[0 0 3 2 ] ±i&<D±$$<Dfflt<Ctol,>X. isls***?- 

(omuftaumox-rt^-hs^e 0 r&o, i^f^x 

a = anctan (H D / (V„ Xr) ) 
w X ^'U - A* ;UC ^5 £ 7 s X :/ U COSH b* ^ 
©t?*S<fc(SSr*i, ^<DB$3Xte4<tagUl> rCC^I- 
[0 0 3 3] ?-%m$h?4Xy'\s-fcmotclto<Diiy 

(BR* bg, Rums) ®m?z> (mm bsr**^ 

RGB h *)7'lsv b*ffimLXi<>2>&miCM:Z.r \**>t> 

Sl^^ffi ^ ^>^tc « , # tr * - f^^c UASBHrr ^> ^7 ^ 
rfiKcfctt 4 ■* tr ^ ^ <t 0 fc#»cc^: # i » J: 5 cc ft o f» 
4 x?i<~*ikmcffity^xjkz^%t>v~7s v y 

[0 0 3 4] ^4Ate, f^7*l/- (fflfflj) R 

f)\ m&?z\s>***y~itmM<Di%nmz^i,x\,> 
z> 0 mz±i,xmiztitcmm<Dwmi>K y^w-hoyis 

W^y^l/vHt ^±/7-7-iBIR«:*fi5EO'rCiS3 
ffl<DM«-J-*SS?r. «gt. RWbO HBR*Jl 
xtl^o ^ne>Oi^ (1-7) W¥r, ff, bi 

u>^^a7-or u-/^jKS-fe^o>'^*iKz>±w 1.5 

mmCCg^nrC^o -Wilt, SVGACOH.4-T > * (29 
cm) CD^77^— r ^ xy*[s-^*)\s&mi<>t>ti2>±ifc 
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[0 0 3 5 ]^4Bte, C(Dr ^ x^U-©»SEW*BI5» 
n>& 0 c ©fitter 6, l24/*rtcD r 4 j cois#*WW6 
2, 4, 6) ^*-tc*fr*Bi*C[)SP±K:*-S>u>^* 

SiS^^^-lffi^ ( h U ^ h ) b* y ^tei44<mm r 

as* jaogi4CK:*jc>rp ir^n/c*7-xhy^ 
^iW^^^-ISfc'-^ti 403^m ra& 0 7j<¥K. 
I^Si:*JfiItc*jW5*^-iB3Rt^^Ph ROT, «* 20 
tl^ft, 672Mm 864/zm T&K) . &fcf -CCtet,* 

r 343X200 <DaftttIB3RMR«#iL&. U^L/ftJ&J 

X^ctiCcsurtbKW/hS^f^^p II Kcfc93£K$ 

ft, P v iP h £©S«P±£P I £©8l<t^Lt>C£ 

x b y * ^<bur*tig#S:D^r-s>. 30 
[0036] c©ma*{i*7-7^^^, 

&i£ltcDtfiJ£, ±a*L/cJ:5tt7 fc^-^x^ Affile 
tt a ft© t * - *=R a. * JR«cc# 0 r fcSffei 0 r r 

[0 0 3 7 ] ±jffi©fflH>S*HiarS/c«&©«l«&K* 
tl^ D H5B&2, Bl4Bil:bf5©/c«)CC 1 b'^- f 4 J % 50 
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4 ;1/*©J>WE©|»IW, foot^-^c^r AtK 

©*&*i$£wu R^mmctm^titc±^^-mmb y 

^U?ht#A5. ^Jrtc0 3flcD-e(7)ct ; 5^:^^--il^ 

CN'P V WO* 672umRV 864um "C* 0 , *fcT*- 
CC*fLT 343X200 #&?#6£-'fX.4 0 C CDllSSWC&t > 
Ttt, h HSMfi^<fc9fctfU3A»S*B©fc© 
Xfo&frh, fit. f h'j7'U7h(?)*7^«- 

#g&c fc i ja< i^nio rib «c»«r^-r4. 
m^cd^7^-x h y y ^(DjKQasn&cinja^-f 

U-T-f--f 7 r ^ bWmfiZtiZo 
[0 0 3 8 ] tr*- T5 J rt©BD*<Da^W, 

[0 0 3 9 ] f#6n&f6©^*-CC^-r5«Si«aiK0 
[0 04 1] h y v ^^COlircDHU^CDMSl^ 

£arac*9-rft6*i, ja^3<scD[^gT€>u> 

miizm d n 5 -corner ^^7* ^-mi-om^m 
oca:, t*-©»tc»isrs 2 ffloBsr 

CD^CCJ: 0 3 <h 4 iOB-CSftT S. H6B«Bl4BaVBI 
5BCD^<tCDl:b$50/c^C, b^L- r 4 J Z&2>tc&<D 

h3W6fti#, COW^tCttfcf*- T4J 
CCiin^A^h y 7*1/-; h^S5BCD b Vy'lsv bttt 
^ILXmi^tl, R^C(DbV7\sv hte^ffiE^O 



I) 
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[0 04 2 ] C©*fcWC*JW4*7^-- h U^U * h(D 
MOt*-»J|f(fttt 228 X 300 (Sifi) 

t&& 0 m^*z*~4t5t<Dr$<DMi&i±Lmcte^x io 

te, ilfyfjW 288/im CCifM$£ft£o 

wrsAiswr*so-c, ra^ffliRa^o lessor 

[0 044] *<DmmWfr&V*-ft<D#5- V Wis 

tesasft-ct,^;^-:? ^ii/5r©*y*>tf-r, bsaro* 

ft£. 

[0 04 5 ] UsARO'eA&c^^n/c^Sr^^-^ -y ;U 

[0 04 6 ] ±as<DHifiWcfctt5v h'J^^Xf-f^ 
;U s * Hz > F$)l>i4i77X7f a 7,y , \s-^*)i>(D& 40 

[0 04 7 ] ^/c f^7*u^iia-r^u>^ 

[0 04 8 ] ±»6Dj|«mi*»«J5l?v 
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>X3occj:ors^:$n^o »; - > 320fjffl!J, 

«35#«asft&. «rg2^^»j->±^ta:3i:dnsR« 

l/c7h ^x«ftf-/ ^^u-^'^;i/iotcj:0^ 
3ft& 0 *©H??u>x#;** , ;->32±^7 r ^ 

ttfc? ZTl>4ft<D?4Z7l> -mi-Ot&K 3 ft fc§fc& 

y" u -shp ru^f ©»in $ ft t*«# buIBcd x ^ y - > 
±ccffi6ftS. *:/u-*^»^3ftfc.R 

«$c j: o suss ft/c^ -f * ^ u -mmfr%f&2> c of 
u>**^H8ffi35*ffiOTttS*3 
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